Introduction
In previous studies the relative differences in internal cation mobilities in the molten binary systems (Ag, M)N0 3 (M = Li [1] , Na [2] , and K [1] ) have been measured by Klemm's countercurrent electromigration method, and from these and the available data [3] on the densities and conductivities the internal cation mobilities have been calculated. A comparison of these data with those obtained by the EMF and Hittorf method has shown [1, 2] that the Klemm method yields the most precise internal mobilities among the available methods.
For the systems (Ag, Rb)NO a and (Ag, Cs)N0 3 , the internal mobilities have been measured by the EMF (A) and EMF(B) methods for the former [4, 5] , and by the EMF(B) method for the latter system [5] . In the present study we have remeasured these mobilities by the Klemm method and compared the results with those obtained by the EMF methods. Here, the EMF (A) and (B) methods are defined as the ones which employ the following types of cells [6] :
(Pt)N0 2 , 0 2 |AgN0 3 , MNOj(I) || AgN0 3 , MN0 3 (II)|N0 2 ,0 2 (Pt) (1) Reprint requests to Professor I. Okada, Department of Electronic Chemistry, Tokyo Institute of Technology at Nagatsuta, Midori-ku, Yokohama 227, Japan.
Type B:
Ag|AgN0 3 ,MN0 3 (I)||AgN0 3 ,
where M is alkali metal ion and the concentrations of Ag and M are different in compartments (I) and (II), between which a liquid junction potential is generated. The present data are also compared with those measured for other silver nitrate-alkali nitrate systems by the Klemm method.
Experimental
AgN0 3 , RbNO a and CsN0 3 of reagent grade made by Wako Chem. Co. Ltd., Japan, were used. These salts were vacuum-dried at 453 K for two days. The electromigration cell was of the type used in [7] . As the catholyte, molten NH 4 N0 3 was used. The large vessel of the cell, in which the separation tube was set, contained a molten ternary mixture of (Li, Na, K)N0 3 (30-17-53 mol%). The separation tube of Vycor of 4 mm in internal diameter was packed with silica powder (150-180 pm). Constant electric current of 80 mA was supplied for the electromigration. The experimental procedure was similar to that employed in the previous study [2] . The content of Ag, Rb and Cs was analysed by atomic absorption spectrophotometry. 
Results
The relative difference in the internal cation mobilities is defined as
where b M is the internal mobility of cation M and x M is the mole fraction of MN0 3 . The obtained e values are given in Tables 1 and 2 for the (Ag, Rb)N0 3 and (Ag, Cs)N0 3 , respectively, together with the main experimental conditions. The values of fr Ag and b M are calculated from the e values and the available data [3] on the densities and conductivities. The calculated internal mobilities are also given in Tables 1 and 2 , and the corresponding isotherms at 543 K, 583 K, and 623 K are shown in Figs. 1 and 2, respectively. 
Discussion
As seen from Fig. 1 , the isotherms of both b Ag and b Rb decrease with increasing x Rb , the decreasing rate being greater in the former than in the latter. This is a trend usually found and interpreted previously [8, 9] .
Since the mobility of Ag + is quite similar to that of Na + in molten nitrates [2] and the molar volume of AgN0 3 is also similar to that of NaNO a , the isotherms at 623 K of the (Ag, Rb) NO s are compared with those of (Na, Rb)N0 3 previously measured [10] in Figure 3 . The mobilities in (Ag, Rb) N0 3 are somewhat greater than the corresponding ones in (Na, Rb) N0 3 . This may be mainly because the molar volume of the former is somewhat smaller than the latter, whereas the ionic radius of Ag + is greater than that of Na + [2] ; for example, at 623 K, F(AgNO a ) = 44.49 xl0" 6 m 3 mol -1 and F(NaN0 3 ) = 44.95 x 10 _6 m 3 mol -1 . In the latter system b Na decreases considerably in a rather anomalous way at very high concentration of x Rb , which causes the Chemla effect. On the other hand, in the present system the Chemla effect does not occur in the investigated region (x Rb < 0.95 and T ^ 623 K). Since the difference in the ionic radii of Ag + and Rb + is somewhat smaller than that of Na + and Rb + , it is reasonable that the Chemla crossing point is not observed in (Ag, Rb)N0 3 in the present experimental region, while it appears in (Na, Rb)N0 3 at very high x Rb . In general, as the relative difference in the ionic radii of two cations is more different, the Chemla effect occurs more readily.
Since the melting point of CsN0 3 is relatively high (687 K), and the decomposition point of AgN0 3 is relatively low, the measurable region of temperatures and concentrations is limited, as reflected in Figure 2 . The trend of the isotherms in (Ag,Cs)NO a is similar to that in (Ag, Rb)NO a .
The isotherms at 623 K are compared with those in (Na, Cs)N0 3 [11] in Figure 4 . The Chemla effect is observed in the latter but not in the former. This is presumably because the investigated region for (Ag, Cs) N0 3 is limited. : the former system, ---: the latter system. tions. Thus, the mobilities of Ag + are greater than those of any other alkali ions in the binary systems (Ag, M)N0 3 (M = Li [1] , Na [2] , K [1] , Rb and Cs) in all the investigated regions. However, if AgNO a could be heated to higher temperature without thermal decomposition, the Chemla effect would occur at high concentration of CsNO a in (Ag, Cs) N0 3 , for example.
For the molten binary alkali nitrates, the internal mobilities particularly of small cations, that is, Li + , Na + and K + , are found to be expressed by [8, 11] 
where A and E are constants independent of cocations and F 0 is a constant slightly dependent on temperature. In order to learn if such a relation holds also for b Ag in binary mixtures (Ag, M)N0 3 , the reciprocal values of b Ag in the binary systems so far studied by the Klemm method are plotted against the molar volume V at 543 K and 623 K in Figure 5 . Figure 5 reveals that (4) holds for b Ag , though the b Ag values seem to be more dependent on the co-cations than b M in binary alkali nitrates do. The calculated parameters of (4) for b Ag are given in Table 3 + ions. This may be ascribed to the free space effect and/or the tranquillisation effect by Li + ions [8] . Since, with decreasing temperature, the decrease of b Ag in (Ag,Li)NO a becomes more pronounced [1] , this could be due to the free space effect rather than to the tranquillisation effect. Usually, the tranquillisation effect is more pronounced at higher temperatures. As stated in the Introduction, the internal mobilities in (Ag, Rb)NO a were measured at 523 K, 573 K and 623 K by the EMF (A) method [4] and at 623 K by the EMF(B) method [5] , The isotherms at 623 K are shown in Figure 6 . A comparison with the present result reveals that the present data are in fair agreement with those of the EMF (A) method but in disagreement with those of the EMF(B) method in that no crossing occurs in the present results while a crossing point appears in the EMF(B) method. Possible reasons for this disagreement have been previously discussed [1, 2] . The Klemm method is superior to the EMF method in the accuracy of the internal transport number, particularly in the low concentration region of either cation.
The internal mobilities in (Ag, Cs)N0 3 were measured at 623 K only by the EMF(B) method [5] . As shown in Fig. 7 , the present results do not agree with those of the EMF(B) method. 
